The advent of Web 2.0 or social media technologies gives travelers a chance to access quickly and conveniently to a mass of travel-related information. This study investigates the importance of social media in travel process in three different phases (pre-visit, on site, post-visit) from the perspective of Iranian travelers. It is worthwhile to know the level of influence of social media on respondents' travel behavior. Logarithmic fuzzy preference programming methodology is used in this article to determine the importance of social media usage in each phase of travel process and its subcategories. Fuzzy analytic hierarchy process methodology, based on Chang's Fuzzy Extent Analysis is also used for the data analysis, then the results of these two methods are presented for comparison and better understanding. The results of this study suggest that the most usage of social media is on previsit phase while post-visit has the least usage. This study shows that Iranian travelers use social media mainly to share experiences (post-visit phase), get help in different circumstances and gain travel advice.
Introduction
Web 2.0 or social media technologies provide a platform for interactive means of communication [1] . Reference [2] by implying the significant influence of Internet in tourism marketing suggested that the best way to access to the travel-related information is still through social media. As they defined, the advent of the Web 2.0 developed Internet-based online media and "shift the power" from institution to consumers (p. 1). In other words, because of the emergence of social media technologies and their impact on tourism industry, marketing for tourism product is facing a challenge, because the control of tourism content is no longer in organizations hand and it has been bestowed to the tourism product consumers. Both tourism organizations and businesses productrelated procedures and tourists' experience have been touched by the introduction of information technologies. Evolution of Internet has challenged current interaction between tourists and businesses and is moving toward consumer-to-consumer communication [1] .
With the prevalence of social media, travel-related activities such as the ways that travelers gain information, plan their trips and share their experiences with other potential travelers have changed fundamentally [3] . The presence of social media allows tourists to share their travel-related experiences and communicate with other people. Social media provides a unique opportunity for tourists to publish every travel-related contents they wish for it and for a great number of audiences, and this is despite what have been happening in the past, when they only were able to share their information with limited number of people.
Social media facilitates the exchange of information among users, as there are many different ways of communication through Internet. For instance, social networking sites such as Facebook, Twitter, and TripAdviser allow users to post their ideas, while other sites such as Instagram and Flickr allow their users to share photos or even videos such as YouTube. These social media have a great impact on tourism decision behavior, for example, Instagram [4] has more than 300 million active users who uploaded more than 60 million photos per day. In other example, TripAdviser.com [5] claims that there are more than 200 million reviews and opinions from travelers around the world. This number demonstrated a significant increase from 2002 as shown in [6] (75 million post by users). Figure 1 . Social media categories [10, 11] For many years, researchers have documented the importance of social media in decision-making procedures; however, little has explored how much travelers rely on social media in each stages of their trip. This paper propose a framework for examining how travelers use social media and how different aspects of this usage shape tourism consumers' behavior. This study tries to highlight Iranian tourism consumers' preference in using social media for travel and tourism marketing and examines to what extent social media is being used on different stages of travel process. In other word, this paper is going to evaluate relative importance degree of each factor for Iranian tourism consumers on each of the mentioned stages with logarithmic fuzzy preference programming (LFPP). The finding of this study would benefit travel and tourism marketing by showing how social media impacts on travel-related experience among current and potential consumers.
The remainder parts of this paper is organized as follows: first, a brief background of the existing literature on the subject of social media and tourism and their relation is demonstrated. Then the criteria and subcriteria of this study is introduced in Section 2. In the methodology section, the research steps of this paper are illustrated and an overview of the methods used here is mentioned. Finally, results and findings of this paper is presented and discussed in detail.
Literature review
 Impacts of social media Social media (Web 2.0) concept revealed for the first time in late 2004 and it works based on contents that are generated by users as main contributors, and since then, the growth in social media and communication technology has been dramatic. Therefore, consumption, creation, and dissemination of information have been radically changed by social media [3] . As Buhalis [7] stated, Internet technology "constantly increase computing speed; decrease equipment size; reduce hardware and software costs; and improve the reliability, compatibility and interconnectivity of numerous terminals and applications" (p. 1).
Reference [8] stressed that Web 2.0 is a "platform whereby content and applications are no longer created and published by individuals, but instead are continuously modified by all users in a participatory and collaborative fashion" (p. 61). Online sharing of consumer-generated contents becomes one of the main component of constantly developing social media [3] . Social media can be divided into three main categories as shown in Fig. 1 . As shown in Fig.  1 , social media is a popular source of information among users and, therefore, enhances content dissemination for marketing business purposes. Through social media any one in everywhere can access all the information they need.
For instance, Nielsen [9] conducted a Global Online Consumer Survey and the result showed that 70% of people trust consumer opinions that are posted online, and it was positioned in second place after the recommendations from people known to them, which was in first place by 90%. However, in 2011, based on a survey conducted by Thinktravel with Google revealed that the Internet became the leading source for travel planning information. The result demonstrates that 85% of respondent use Internet for their travel planning, while only 60% of people rely on their family, friends, or colleagues [12] .  Social media and tourism
Increasing use of Internet and social media have influenced tourism next to other industries as Yoo et al. [13] claimed "they are taking an important role in travelers' information search and decision-making behaviors" (p. 526). Nowadays, the use of social media for tourism businesses has altered, as Internet becomes one of the most effective means of communication and information search [14] . Both tourists and tourism businesses use the Internet widely [7] . With the current innovation in technologies, which is the result of the growth of social media, tourism destinations, managers should consider that as competitive advantage and be aware of any future changes that it may imply on supply and distribution processes and tourism product consumers' behavior [1] . Tourism organizations [15] are also among those who use social media as a key factor to a successful business. Fuchs et al. [16] mentioned that managers of Destination Marketing Organizations are aware of the relation between information and communications technology (ICT) utilization and the competitive ability and indicated that experiences of key decision makers and context of environment should be considered before adoption of new technologies.
The availability of social media to consumers is its privilege as "tourists may require different kinds of information at different stages of the trip" [14] . By using social media, tourist can now engage actively in contents of the Web site rather than be a simple visitor as they were in the past [17] . Kaplan and Haenlein first claimed that advancements in ICT will change consumer behavior in tourism. Later, Gretzel et al. predicted that the impacts of social media on travel industry will be enormous. Following examples prove that their prediction was quite correct. World Tourism Organization [19] revealed that the role of social media and user-generated content (UGC) has been investigated in many different study. For example, Tussyadiah and Fesenmaier [20] examined videos posted on social media regarding to tourism, while Wenger [21] explored weblogs and their contents and Xiang and Gretzel [22] explored different travel sites. Many survey have been conducted to explore the role of social media in travel decision as well. In a survey, eMarketer [23] indicated that 61% of American checked online reviews and feedbacks before they decided to purchase a travel package.
In a study conducted by Chung and Buhalis [24] , the factors that have effect on the participation of Internet users in social media were investigated and the result showed that information acquisition besides hedonic and social benefits are the most important reasons for the contribution of users in online communities. However, this category is quite broad; this study tries to investigate the importance of social media for Iranian tourists in three criteria and 16 alternatives in detail by examining the following categories precisely.
 Criteria and alternatives selection 
Methodology
In Fig. 2 research steps of this paper are explained and demonstrated.
Figure 2. Research steps
As it is shown in the Fig. 2 , first, the hierarchy of the problem is formed and developed. Then, pairwise comparison matrix is established.
After that, the weight of each criteria and alternative is computed using two mentioned methods, fuzzy analytic hierarchy process (AHP) and LFPP. Finally, the results of each method is analyzed and evaluated, and a comparison between results is presented.
This section of the study consists of several steps, each steps is described in detail in the following.
 Overview of AHP, Fuzzy AHP and LFPP AHP was initially introduced by Satty [46] , as a method of solving complex multicriteria decisionmaking (MCDM) problems. In a broader definition, "the fuzzy set theory approaches could resemble human reasoning in use of approximate information and uncertainty to generate decisions. Furthermore, fuzzy logic has been integrated with multi criteria decision making (MCDM) to deal with vagueness and imprecision of human judgment" [47] . As Safari et al. [48] stressed, MCDM refers to a decisionmaking situation that deals with different aspects of certain group of variables.
Qualitative criteria could be analyzed by AHP in order to assign weigh of the alternatives and enable decision makers to organize problems with complexity to a plain hierarchy form. AHP provides a structure to combine rational and irrational values during the process of making decision using a pairwise comparison approach [49, 50] . Four major steps of AHP technique are as follows [51, 52] :
1) Structure a hierarchy of decision factors and elements (AHP decision model);
2) Employ pairwise comparison using inputs from users to establish relative importance of criteria;
3) Estimate relative weight at each level of the hierarchy; 4) Aggregate relative importance weight to obtain set of ratings and ranking for decision alternatives.
AHP, despite of its abilities in capture expert's knowledge, because of its crisp numbers compare to fuzzy AHP interval values, cannot reflect human thoughts completely. Fuzzy AHP is created by Zadeh, a well-known electronic engineer to deal with hierarchy fuzzy problems using mathematical method [53] . Fuzzy AHP models are designed for diverse problems related to needs and interests of people [54] . Thus, fuzzy AHP, that is, a fuzzy extension of AHP, is used for solving fuzzy MCDM problems, with fuzzy numbers that alter vague information to a set of useful data. The criteria values that are provided by experts are in the form of linguistic variables.
Fuzzy AHP because of its capability in dealing with fuzziness and solving MCDM is a popular methodology, and it is expected that to find more applications as judgments in fuzzy environment is way more easier than judgments in crisp environment. There are two methods for deriving the weights from the matrix of paired comparisons by using fuzzy AHP: the first method is to extract a set of fuzzy weights from the fuzzy paired comparisons matrix (including geometric mean, the objective linear programming, and fuzzy logarithmic least squares method), while the second one is to extract a set of crisp weights from the fuzzy paired comparisons matrix (including fuzzy preference programming (FPP)  based nonlinear method and extent analysis).
Chang [55] proposed an extent analysis method that allowed fuzzy AHP weight derivation in a simple way. However, Wang et al. [56] proved the invalidity of this method. The FPP-based nonlinear priority is also another method whose drawback has been proved. Section 3.4 shows how Wang et al. [57] provided an LFPP-based methodology that attains crisp priorities from fuzzy pairwise comparison matrices [57] .
 Linguistic variables
Linguistic variables use linguistic expressions to demonstrate uncertain values and represent the decision-maker's preference of one alternative over another. When the information provided in a study cannot be stated in a solid quantitative form, the study use linguistic terms. Therefore, linguistic assessments would be used to give a measure instead of real numerical values [58, 59] . For the purpose of this study, nine Iranian experts were asked to use linguistic term provided to them in order to express their preference on alternatives as shown in Table 2 [60]. Later, this table can be used to convert this fuzzy linguistic variables to fuzzy number. The assessment value for these variables can be assigned as "Equally important," "Weakly more important," "Strongly more important," "Very strongly more important," and "Absolutely more important." Then each linguistic value would be characterized by a triangular fuzzy number, as it ranges between 1 and 9 in order to reflect the fuzziness of the terms. Very strongly more important 7 5≤ x ≤ 7 (5,7,9) 7≤ x ≤ 9
Absolutely more important 9 7≤ x ≤ 9 (7,9,9)
In this paper, both fuzzy AHP and LFPP methods are used for data analysis and then their results are going to be compared for better understanding. This paper adopt [55] fuzzy extent analysis, which is summarized in the following steps.
Step 1. Computing the normalized value of row sums (i.e., fuzzy synthetic extent) by fuzzy arithmetic operations:
Step 2. Computing the degree of possibility:
The The degree of possibility for a convex fuzzy number to be greater than k convex fuzzy numbers M i 1,2, … , k can be defined as
where i 1,2, … , k. Assume that:
where k 1,2, … , n; k i. Then, the weight vector is given by:
where A i 1,2, … , n are n decisions elements.
The normalized weight vectors are:
where W is a non-fuzzy number.
 LFPP method
In this paper LFPP method is used for data analyses and deriving the weights. LINGO software is also used to order to increase the solve LFPP problems in accuracy and obtain more precise results. The LFPP method is summarized in the following procedures.
FPP-based nonlinear priority model [62] and its constraints is as follow: However, there is still the possibility that λ can be negative. In order to avoid this, two non-negative deviation variables δ and η for i 1, … , n 1 and j i 1, … , n are used and the following objective function and constraints LFPP are achieved:
Using Logarithmic Fuzzy Preference Programming to Prioritization Social Media . . . 
Results and findings
This study measured the importance of social media on travel process in three different phases (pre-visit, on site, post-visit) from the perspective of Iranian travelers. It is worthwhile to know the level of social media influence on respondents' travel process in each phase and its sub categories. As mentioned earlier, in the first step of this research the hierarchy of the problem was prepared. In order to evaluate and prioritize the weights of social media utilization, three criteria in the first stage and 16 alternatives in second stage are composed. Fig. 5 demonstrates the hierarchy of criteria studied in this paper.
For the purpose of this study respondents were asked to indicate their preference with five phrases in the form of "Equally important"," Weakly more important"," Strongly more important", "Very strongly more important" and "Absolutely more important". The weight of all criteria and alternatives were computed in the third and fourth step of this paper. The results obtained from solving the problem with LFPP and fuzzy AHP methods are presented here. Weight of each criteria gained by each method is shown in Table 3 . Table 4 also shows the differences between obtained weights of each alternative using different methods.
In the last step and based on the computed weight by LFPP method, the final results are presented. As LFPP method is more accurate and as it is obvious from Table 4 , fuzzy AHP method has its own limitations and errors; LFPP method results have been used for data analysis. This study results show that the pre-visit phase is very much in favor with travelers among the three phases of the travel process as shown in Fig. 7 . In this study, on the pre-visit phase, the level of influence was evaluated in terms of (a) gain travel advice, (b) inspiration, (c) products comparison, (d) information about attractions, (e) information about destinations, and (f) purchase travel products. As a result, among alternatives used in pre-visit phase, gain travel advice has the most importance for travelers while using social media. In the contrary, information about both destination and purchase travel products have the least usage among travelers in pre-visit phase as shown in Fig. 8 . 
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The results in Fig. 9 shows that, in on-site phase, the travelers largely use social media for getting help in different circumstances which respondents use it in order to make their trip as pleasant as possible, second comes getting help in difficult situations in order to cope with unexpected circumstances. At the other end of the ranking sharing experiences while traveling fell into the lowest level in the onsite visit phase.
 Post-visit phase Impact of social media on post-visit phase was similarly measured. For post-visit phase, level of influence was evaluated in terms of (a) share experiences, (b) satisfaction, (c) recommend, (d) warn, and (e) purchase decision. The results show that social media in post-visit phase has the least usage among travelers. As shown in Fig. 10 , respondents stated that they use social media predominantly for sharing experiences with friends and other travelers. Satisfying inner desire by reading and writing about travelrelated experiences took the second place. Providing needed information for potential travelers (purchase decision) placed at the bottom of the ranking. As the result discussed above shows that social media in pre-visit phase has the most usage among travelers, therefore, comparing to other studies, this finding is similar to that of Cox et al. [63] who found that social media is mostly used for pre-visit phase and it is in contrast with Fotis et al. [38] who found that social media is mainly used in the post-visit phase.
Discussion and conclusion
According to the literature review social media is broadly used for information search during travel process. Jepsen [64] argued that traditional information source is replacing by social media, and since then many research have been done and all the results were in the favor of this argument. Web 2.0 or social media has shown a tremendous impact on the travel and tourism industry, and its growth and popularity continues among consumers. The high importance of social media usage in travel make it an indispensable part of tourism market. Because of this, tourism industry seems to be heading toward revolution.
Till now, many studies have tried to investigate the role of social media in travel and tourism industry, however this study tried to identify the degree to which social media is important in each phase of travel from tourist perspective. This study findings show that Iranian travelers use social media throughout all phases of the travel: pre-visit, on site and post-visit. However, as shown in [38] , travelers use social media for different purposes and in different extent. The results of this study suggest that the most usage of social media is on pre-visit phase while post-visit has the least usage. This study shows that Iranian travelers use social media mainly to share experiences (post-visit phase), get help in different circumstances, and gain travel advice.
The main limitation of this study is related to the number of respondents. This article only asked for Iranian experts' opinion, although it was sufficient for the purpose of the present study, but for generalization of the findings to a larger population more studies need to be conducted. Another limitation is related to the type of respondents. As travelers are the one who actually use social media in their trips, their opinions are important and should be considered as well.
Based on the findings of this study, using social media in three different phases of travel, pre-visit in specific, has a significant effect on consumers' behavior and therefore the tourism industry should place more emphasis in this phase of the travel process.
This study is an evidence to corroborate the importance of social media from consumer perspective and suggests that in order to improve their position in tourism market, tourism industry should acknowledge the user's opinion. It should also be
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Recommend Warn Purchase decision noted that to validate the findings of this study more similar research are needed to be carried out.
